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EDITORIAL 


MAKE DO WITH Wear YOU HAVE 


Recently several incidents Rave recalled the 


idea of "making de with what you have." Too ofter 


there is the mistaken idea that cne must have 
very expensive haréware and software to zehseve 
innavative graphice, Kére ere some examples: 


THE NEGOS OF SMALL INSTITUTIONS 


Twas preparing an invitational paper for a 
computer conférence cf small colleges. The coy- 
ference leader asked me to suggest ideas that 
there small inséitutions ceuvld afford te achieve 
graphies., The idea came readily to ming: "Make 
deo with whet you have. Don't wish for the moon.” 


THE NWAED FOR AWARENESS S8Y STUBENTS 


Iwas lecturing and cemonstrating art graphics 
to ag group of students in an advanced software 
class. They were bemoaning the Jack oF complex 
arimetion eguipmert., In discussing theirs current 
research, I found thet many of them were re- 
inventing the wheel, repeating experiments that 
were already available on our campus. They had 
fatied to assess what wes available. When they 
were told that such routines were elready in 
existence, they replied, “Gh, I was interested 
in the theory. It doesn't matter if IT repest 
What somecne else has already done.” 


However, If more students were aware of what 
has been gone, they could use their fine talents 
to take previous research and add improvements, 
to cender these systems available for new users, 
ete, 


TEE NEED FOR INTEGRATION OF FACILITIES, SOFTWARE 


It is becoming ineregasingly common for insti- 
tutions to hire @ special coordinater For instruc- 
ticnal computing, Somé common needs are: teach— 
ing teachers how ta compute; coordinating pro- 
grams thet are availabie; securing needed soft- 
Ware; planning new hardware, ate. 


Io taiked with such a cocrdinater a few weeks 
ago. He enthusiastically expounded cn grand plans 
for expensive néW herdware. JI listened for some 
time, and then said: 


- So you Anew what we already have available? 


- Have we ascertained that existing materials 
and facilities are being fully used? 


- Ave we making use of knowledgeable people 
On ORF OWN campus? 


- Have We ascertained what programs we can 
get free of charge from aur own system? 


- Have we investigated to Find out what we 
can obtain from eur regional computer 
consortium? 


- Have we researched what is avaiiahie Fram 
national organizations, as EDUCOM and 
COMPUIT? 


- Have we planned specific workshops For 
Special groups of people? 


RE-INVENTION OF THE WHEEL 


Repestediy at rational and international con 
ferences We see reseerch that is identical with 
previous discoveries. Frofessoers are not the only 
persons who fail to review the ifterature. Inter- 
medigte and advanced students ara too often guiity 
of the same practice, 


There is something more important here than 
ignorance, #go, or immaturity. Fé is the lack of 
objective study and thinking about the work of 
others. Too aften we accept authorities as minor 
geds, and de not guestiog openly what has been 
accomplished -- and do not appreciate suffictlentty 
wheat has beer done, This is ipteilectual imma- 
curity. 


KNOW WHAT I5 AVATLASLE 


The valuable resources of many institutions 
are Wasted beacause sygtems are locked up ffor the 
privijeged use of specific users}, Making full use 
of facilities is mandatory for any institution, 


Tnfezrmation on facilities and availabie soft- 
ware Is not openly advertised for potenttal users, 
Information is offen poorly organized for varied 
types of users. 


GOING BEYOND WHAT YOU HAVE 


After maxing sure that what is available is 
wel? used, there is an innovative place, where one 
can get hardware and software to do things beyond 
thetr original intent or scope, For example, many 
institutions do “pseudo” animation on storage tube 
CRTs. Many smali schools only have printer graphic 
capabilities. Many groups deo not have plotters and 
utilize hard copy units from CRTS until they can 
afford to buy other hardware, 


After innovatively using what is available, 
it is sensible to have expansion plans, wisely 
knowing what is affordable, and what works, par- 
ticularly in @ student @nvitenment, where sguipment 
must be "student proof". Often it if necessary to 
dearn to write good feasthiijity studies, in order 
te get the new hardware and software, 


Computer graphics is dike the art of great 
cooking, <A superb cook can make 2 marvelous meai 
from aimost nothing. aA mediocre cook requires 
oniy expensive, rare ingredients. 


Tt will be some time before microfilm and 
frame buffer systems are affordable by many insti-~ 
tutions. In the méantime, we can achieve innove- 
tive works with what we have, what we can afferd, 
and what we can procure -- In the near future. 
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INTERACTING, DYNAMIC, 
COMPUTER ART 


by Professors Dick Land and fan Cohen 
Tivision of Engineering and Applied Physics 
Engineering Sclences Laboratory 
Haryard University 
40 Oxford Street 
Cambridge, Massachusetts 


BACKGSOUND 


Graphic computer output From its beginnings 
has attracted attention to the possibilities of 
camputer art. Like go much development associated 
with computers, specialists hevines sapnisticated 
understanding of the computer began exploring an 
alien field, rather like a child discavering the 
crayon. However, aptists discovering technolory 
don't do sa well either; i.e., E,4,7T, (!xperimen 
in Art and Technology, Incerporated). 


THE QUESTION OF ART == Oh TASTE 


implicit in art is the question of taste — 
4 peculiar and uniqué Human judgment -- that Lacks 
clear definition, and lest certainly, Lacks any 
uniformity of deyvelapment. 


Entry into the “art field" is more open than 
most, Par definitions and Limits are poarly defined, 
Ceitics, scholars, galleries, and museums establish 
standards to be challenged by the urpredicteble 
tastes and flekle judgments Which make things pa- 


pular and inspire fads, 


that!" While we all use pencils, we do net all 
produce art; yet the artist with a pencil may 
produce an extraordinary work exercising his 
talent through the use of ordinary tals, 


THE POTENTIAL OF COMPUTER ART VS, TBE AEALITY 


The computer can provide Fantastic diversity 
and power of Eechnique with almast unimaginable 
flexibility. 


ee ee ee 


BEL: a double-exposureé From the "Flowers" 
progran. 


4 second iilustretian by 
Titustrations shows Aerc we 

qd trensparenc 
white illustrations 
ar fhe black and w 


-exposures of 


and and Jan 


ro made from 


ohen. 


in- 


a 
. Aertlein, 


oeen merely designs, 
tion, pleasing in many cases, but hardly e 
Schillinger anticipated such activity in bis work, 
"Mathematical Basis af the Arte" Ehirky years ago, 
flé 


Recently while watching random d 
variations on circles, defor 

mations in pleasing color as a 
a young adult audi 2 hissed s 
hi S outnumbering the applause 
reaction, perhaps, to the computer 
the fores, which Lacked humanity, 


ay. 


Thé abstract structure and intent for compu- 
her produced material must come from human quali+ 

ties which may be greatly assisted by the machine 

peoviding detail and execution. Perhaps it is the 
remot sa of the general public from the medium, 

still strangé in its [first decade of availability, 
that fails to capture an enthusjastic audience, 


INTERACTIVE COMPUTER USAGE 


There aré computer installations where an 
observer or “Yaperator" at the machine is con- 
tinucusly aware of whak is being processed and 
can interect with the program in progress, by age 
justing switches and analog devices. This inter- 
active computer usage with its sophisticated 
flexibility should provide an optimum environment 
for artistic exprestion. 


%Lumia, the name given by T, Wilfred for artis- 
tic painting with light. 


NOTE: This work was supported, in part, by the 
Advanced fesearch Projects wgency (ARPA) Under 
Cantract #F 19628-68-C-0979. 
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TWO APPROACHES Of CATEGORIES OF COMPUTER USAGE 


There seem to be two feneral cate 
achieving artistic results with compute The 
most prevalent is to make the cornputer a slave, 
doing corpletely specified work, making transfor- 
mations and elabarations from exect instructions, 
In this category, the computer merely details a 
picture already complete in the mind of the pro- 
crammer-operater, 


ries of 


The ether option is to provide depth and 
sophiatication to the computer program, such that 
essentially unpredictable imazes appear, 4n apera- 
tor may now learn to interact as critic and selec- 
tor, determining the broad style in which the 
computer improvises -- or ét the extreme, a random 
number weneratar provides source direction For 
previously estabilshed flexibilities. 


Within these approaches is the potential for 
producing either static works or dynamic outputs, 
dependent upon available hardware and operator 
intent. 


THE FLOWER PROGEAM 


An example of dynamic interactive computer 
use which has enjoyed considerable artistic appre- 
ciation is the "Flower" program, /3/ ‘This program 
is a demonstration of how complexity can be achieved 
using simple basic operations, 


The flower program generates an unpredictable 
dynamic pactern whose nature depends upan operator 
interaction. The operator or user can interact to 
modify the pattern according to nis or her taste. 


The operator's exact influence on the pattern 
feneration remains unknown to him (because of pro« 
gram conplexities), which introduces an element of 
“mystery” in the operation. While the operator does 
does nok have compleké control over -he displayed 
pattern, he (or shé} can influence the nature of 
the inage dynamics. 


The program displays on CHT's (T¥-like consoles} 
a selected number of llnés as a function of time 
using simple relations, essentially clrcle genera- 
ters, (See Figure 1.) The functional relétion- 
ships actually define three lines, yet only the 
third line is displayed (line PoP3), 
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ABOVE: A double-exposure of a form resembling 
winged birds in flight, from "Flowers". 


BELGW: Figure I, 
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Ab =f (ug) aoe 
pedis: 


NOTE: Wy, Wa, #3, and Wg are entered by adjusting 
knobs. 
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ABOVE: Douwhle-exyposure of graphic from "“Fiowers", 


Aside from choosing inltial values, 
tor has cantrol over four parameters re 
program continuously generates new 
lawitch command may stop generator or fre 
display at any time, giving an image with 
lines), 


the opera- 


Each néw set ar Lincs u the final values of 
the previous set as initial conditions, so the 
pattern evolves, or Sa sense of history. In- 
tentionally, an arithmetic overflow is disregarded, 
introducing an unpredictable, complicating event. 


ACHIZVING COLOR TM THE FLOWER PROGRAM 


Color is introduced in real-time by a method 
similar -to the old CBS-TV technique, 
by Ivan Sutherland, /4/ f synchronows motor- 
driven Cilter wheel with six gecter (in opposing 
sectors, red, green, and blue) is held in front of 
the ey Adjustment ai the display repeat r 
brings some lines into view only through the red 
sectors of the filter -- thus they look red, Where 
lines appear in both red and green, they look yel- 
Low, ete. 


as suggested 


a 


synchronism is achieved eitner by using & epe- 
cific clock in the computer and phase adjustmenk, 
or DY mérely establishing parameters of the flawer 
program, Such that approximate synchronism is at- 
tained with the basic computer time cycle acting 
as a@ clock and program deneth determining composite 
effects. Yor this color system to werk, the phos- 
phor of the display scepe must be faster then the 
apercsure time of tne color falter wheel, 


In our system, the eye views through a single 
color for $ milliseconds; the P-4 shosphor 2 
reported to have a decay time of leas Ehan i060 
microseconds. 


The other important criterion is the spectral 
character of the phosphor, which must be essentially 
White. In the P-é case, it is red deficient; 
hence the illumination instruction for lines de- 
Sired in red is increased one step above lines ta 
be green or blue. This is, of course, adjusted 
te the choice of color filters, visual response, or 
photographic response, yielding the overall color 
rendering for the aystem, The dynamic view an a 
P-7 phospher is also pleasant, where the bright 
blue fast reaponse and the slow yellow-green 
response give & blue and yellow color to the dis- 
play that tan only Se appreciated by waiching the 
pragram in mation, 
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fs yet, television and motion picture illumi-~ 
ation thresholds are too high to capture the 
ynamic nabure of se displays, élthough new TY 
-aneras recently developed may perwit such record— 
in the near future, 


PHOTOGRAPHING THE FLOWER PROGRAM 

ill coler photo recording af the "flowers" 
slightly telephoto lang viewing through one 
holes of the Pilter wheel, The line 
ped, and Ehe display is care- 

iv ism With phase adjusted 
Best results have been achieved 
cand exposures on EHB=135 

Aime lens about 1 weber from 
Black and white photographs amd 
obtalned. 


color, 

to eight s 
film through an f/2, 
the display. 
plotted outputs are aiso egsily 


fer corprece 
with Cour 


Whatever the recording techniques, sone appears 
bo do justice to the joyo nature af seeing the dy+ 
naaic display as it is peoduced, There may be a 
special tie hein oF 
ina "s Live" way that 
ewerea reclation of the 
canmot a a ptured in timele. 


interacting with the pragram 
areatly enhances the 
just 


abtterns that 
form, 


THE TEMPORAL ESTHETIC NATURE OF THE FLOWER 


The temporal nature of the "flowers" may be 
their most handsome feature, Generally, the cheice 
of parameters will determine a nen-repebitive 
ion of line drawings which seen to e 
Succeeding line sets having 
differences. Gne may 
asymmetrical 
A wich de: 


aimilar character 


with 
but subtle 
meter sets will produc 
suring a suspenseful quality 


atbenti 


n by the sense that 
same again; ence mi 
ever, The interac aan e 
for the time bhat 
as important as 

would be rare indeed at one goukd ina 
change at the same time accurate to a milli 


A ance 4 sures 


w. 


For the operator the o ure relation of con- 
trol parameters to the resulting; display pr 
an element of mystery in the man-machi 
The question of the operator's ta 
play while viewing and making a ¢ 
yene with new parameter selections The human ele- 
ment conkinués to be significant in selecting cer- 
taln patterns for photography, and in bhe selection 
among successful photos, 


upLing. 
inte 
cision to inter- 
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ARV: A more compiex double exposure From the 
"lower" series, patterns by Dick band and Dan 
a 
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THE MATURATION OF COMPUTER ART 


ADSsEract art, mingmal art, mathematical art, 
and the like have been around without computer as- 
sistance, The maturation af computer art will 
cowe fran discovery of expressive use of the tech- 
niques béing explored at present. Whether the 
artist chooses to use the power af the machine as 
an exacting, slave to instructions, prefers randem 
Sones or allows for inberaction in varying 
2i1] be part of the tasteful design, 


last word will be had by the audience -- 
ay to look, a measure of satisfaction has 
and if they walk away, perhaps those 
computers can continue 
to enjoy these expressiona as special "insider" 
divertissements, It seems that a degree of compu~ 
ter understanding enhances appreclation of the art 
currently produced. To what extent artists will 
wish ta initiate processes and interact in some 
eantrollable way with subtly unpredictable results 
is unexplored, for the opportunity is new. Gur 
very limited experience shaws considerabie enthu- 
slasm by the artists who have played with the 
"Plowers", 


if they 
bean achieved, 
ef us uo enjoy playing with 


Yet the histery of discovery af new media has 
always seen experimentation and observation of un- 
predictable results. 


Tn the future, it may be the viewer, artist, 
or both who engage the computer interactively, 
providing a humanizing element in the quest for 
relevance and involvement in the machine process 
producing computer ark, 


REFERENCES AND NOTES 


flf Joseph Schillinger, The Mathematical Basis 
of the Arts, Wew York: 
1948, 


f?/  dohn Whitney & IBM, Untitled Mavie Short, 
Computer Produced (ten minutes} viewed in 
Naw York City at Cinema TE, June 22, 1969 with 
"The Last Summer, 


fa/ oh real-time (interactive results available in 
operator's time scale} program originated by 
Dan Cohen, epring, 1968 for PDP-1 and Type 340 


CRY Display, using 4 operator adjustable knobs. 
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Philosopiical Library, 
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f4/ RF. I. Land and I, E, Sutherland, "Real-Time, 
Color, Stereo, Computer Displays", Applied 
Optics, Vol, 4:3, pp, 721-723, March, 1969. 


STATEMENT FOR EXHIBIT (ART OF THE SPACE ERA} 


Wide acceptance and broad impact on artistic 
expression resulting from dewéelopments of the 
"space era! ramain in the future. Perhaps the 
films "2001" and “Ster Wars" are excentions, But 
for the individuel artistic works, there are many 
employing "space era™ technology. Often these ef- 
forts appear ta remain exploratory and disappoint— 
ingly unexpressive. The works generally fall inta 
the categery of Kinetic Art, and such efforts while 
they may offer Pleasing desagn, fall short of the 
sophistication necessary toe truly evoke Lasting 
responses by the majority of the audience. 


In particular, optoeelectronic and micro- 
electronic developments of the "space era" may be 
expected to provide fabulous new techniques and 
media for the artist, One of these oeing explored 
during the past fifteen years has been “Computer 
Ars" {still looking for a better namet), 


PB Bee teste a At a+ a a a a as RE Se cee ee oie aoe 


NOTE: The following comments are excerpts from an 
articie by Richard Land from Leonardo, 2969, /1/ 
These comments have been specifically chosen to 
complete the 
and they 


autdior's philosophical statements —-- 
are as relevent today. 


ea. Computers draw, paint, make music, sculpt 
and de almost anything man can do! Rubbish. Con- 
puters do what men tel] them to do and nothing more, 
The instructions may be sophisticated and the re- 
sults rather distantly related to the initial data 
but there is nothing inside the "black-box" of the 
computer which has taste, That is the prerogative 
or man. 


as the designation "computer art” seems destined 
to pemain attached to those art forms produced by a 
machine originally designed for other surposes -= 
the machine becomes an instrument of extra-logical 
expression only as the result of the operator's 
intention, 


ea The fact that we have in this century de- 
vised a machine of almost unimaginable complexiby 
and yersatility merely taxes man's mentality in 
finding ways te put it to use and evaluate its 
resuits, 


CONCLUSTOH 


Perhaps the computer is more than a new medium. 
It is 4 challenge to artists in all media to learn 
the characteristics of this powerful tool and the 
ways in Which if may five wider scope to their 
talent, Talent, taste and intuition mist be brought 
to the computer by man, it has technique to spare, 


flf Land, Aichard I, "Computer Art: Color Stereo 
Displays," Leonardo, Vol. 2, 1969, pp. 335- 
a44. 
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ART OF THE SPACE ERA 
EXCERPTS FROM THE EXHIBITION CATALOG 


by Thomas A. Bowles IIT and 
Carolyn Hood, Curator 
Huntsyvitle Museum of Art 
700 Monroe Street, Su¥, 
funtsvilie, Aiahama 343801 


Here are brief excerpts from Part I, by the 
Director of the Suntsvilie Museum of Art, Tomes 
4, fOowles IIT, and the Curator, Carolyn #. Wood. 


Dia ey 


ART OF THE SPACE BRA - January 16 - Juiy 30, I97@ 

This exhibi¢ion was planed with the aid of 3 
qrant from the National Endowment For the Humani- 
ties. The exhibition commemorates the 20¢h anni- 


Versary of America's firse satellite, Bxpiorer I, 


IvTROOUCTION by Thomas A. Bowles TIT 


The launching of the Explorer f sateilite in 


i958 officialiy gignalied the beginning of America's 


entry into an era of space exploration, The tren-= 
tieth anniversary of that ayent is being commemora— 
ted by the fdumtsville Museum of Art with the exhi- 
Hition, "Art of the Space Fra,# 


Our era of space exploration, a new age of 
discovery, has brought with jé such a rapid ex- 
pansion of knowledge and such a guantity of compu- 
ter daéa te study that there has been iittie time 
to understand and to assimilate on a Auman scale 
its significance. Yet the assimilation process 
on an affective level must take place: we shall 
soon find ourselves, with the space shuttle program, 
diving with space travel as a daily occurrence —- 
not just expioring for the future, but living in 
that world of tomorrow so long predicted in works 
of science fiction. 


wa Perhaps no other era has been so stinule= 
ting to artists, Each artist has reacted in hie 
OWN WaUeq:THS artists have begun to digést the 
events which left mast of us mute for want of terns 
adequate to parallel our emotions, 


POSE CEE ak i ae RRC STE ce RR Rae it me ampere rape tery ora 


AR? OF THE SPACE SRA by Carolyn 4. Wood 


Art of the Space Sra is an attempt to axplore 
tArough che visual arts the question of man's re- 
dationship to himself and the serth he inhabits -< 
4 question which bas taken on entirely new conno- 
tations in the twenty years of America's space 
Prooran. 


TECHNOLOGY AS MEDIUM 


weather than employ the tethnelegical de- 
veiopments of past eras, such as oil paint, bronze 
or photography, these technodogically-oriented ar- 
tists employ computers, video machines, Fiber aop- 
tics, strobe lights, sophisticated motors and 
electronic equipment a5 their medium of expres— 
Si1oan. 


COLLASORAU TON 


-»-Derhaps the most distinctive characteris- 
tic of the technological artists represented in 
art of the Space Fra is their emphasis of the 
Principles of coljigheration and integration, <Ar- 
fists associated with the art and techaclegy move- 
ment have realized that they cannot afford to be 
introverted or antisocial but must often collabo- 
fate with specialists -- engineers, scientists oar 
computer programmers -- to achieve their aims. 


COMMUN ICAT Fay 


...If there ig one common thread connecting 
aii of these technological artists and their works 
iit is perhaps best expressed by Otto Piene; 
"Technology has most to do with increasing and 
intensifying communication." 


SoMMARY 


in spite of the emphasis on collaboration, 
participation by the viewer, secia!l commitment 
and communication, artists who weilize contempora- 
ry technology as a means of expression have not 
forsaken their personal vision and sense of beauty. 
«- e@chnology is subordinated te aesthetic state- 
ment, 


+.-A Fitting symbol of the union of this sense 
of beauty and the need for Auman interaction to pra- 
duce or even to survive here on earth is wASA's 
photograph of cur home planet seen for the first 
time as @ tin, Fragile jawel Floating in a void, 
Technological artists have perceived a new con- 
sclousness of the interdependence of all things: 
“We are all riders on spaceship earth,” as PR, 
Buckminster Fuller has said, 


The Integration of art and technology, artists 
and engineers or seientists is thus not as strange 
as it might seem, 80th artists and scientists ex- 
plore and experiment to discover solutions to pro- 
blems; both are seeking the truth in regazd to the 
natuze of reality; beth are seeking to improve 
the Auman condition, The spirit in both scientific 
and artistic inguiries is eminentiy humane. 


(EDITOR'S WOPE; Part fo of éhe art ef the Space 
Era Exhibition opened on January 14, 197% at the 
Von Braun Civie Center of the funtsvilile Museum of 
Art, Hunmtsyiile, Alabama. Works in this portion 
oF the show are primariiy kinetic, technological 
works of art. 


Part Ii, the Invitational International 
Computer Art Show, will open on May 5 at ne 
museum. A catalog is being assembled at the pre- 
sent writing. f&xeerpts from this catalog will be 
printed in the August issue of CG&A, along with 
new illustrations, } 
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BELOW: Untitled Transformation by 
Sture Johannesson and Sten Kailin, 
Malmo, Sweden. 


Information Processing 77 


Proceedings of the IFIP Congress ''77, Toronto, 
Canada. August 8-12, 1977. 


edited by Bruce Gilchrist, Cotumbia University, 
New York 


With its focus on the congress theme of “The 
Maturing Profession-Perspectives and Prospects”, 
this volume of proceedings will cater for the indi- 
vidual interests of specialists in a very broad range 
of fields associated with computing. In addition, 
it provides a comprehensive survey of the most 
topical developrnents in information processing, 
a survey invaluable for those who need to keep up 
ia date with the subject's many facets. The 1977 
Congress, like its predecessors, brought tagether 
a group of the world’s foremost cornputer science 
authorities, and a special effort was made by 
these experts to ensure the practical relevance 
of the conference program te business users of 
computers. 


Cited from DATAMATION, September 1977: 


Communicate aff impticatians - 

. five panel sessions around the social impact of computers 
and information processing... 

. Another welcome addition was the plethora of sessions 
devoted ta business applications and administration. The 
IFIP program commillee carefully targeted these discussions 
al dp managers, bringing together big names in international 
computing to talk on such topics as data base management, 
distributed processing, microprocessors, telecommunica- 
tions, and programming. 


Our of an ivory tower 

.. This represented a marked departure from |FIP's normal 
emphasis on the theoretical foundations of dp... 

. "This congress has finally come oul an ivory tawer"’, 
quipped Paul Dixon, director of information systems for 
Masseéy-Fergusan in Toronto. 

. Dixon who was responsible for putting many of these 
business-orienled sessions together, is chairman of IAG, 
|FIP's business arm. He claims conference organizers got 
“good feedback” on these ‘more practical" sessions ... 


INFORMATION PROCESSING 77 contains in 1024 
pages a “state of the art of to-day’s computing 
knowledge”. Regular sales price: 

US $65.00/Dfl. 175.00 


Elsevier North-Holland, Inc. 
52 Vanderbilt Avenue, New York, N.¥. 10017 g 
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BEAUTY AND IMPRESSION 


by Hutsuxo x. Sasaki 
Syoan i-l8-I7 
Suginani-Xu 
Tokyo 267, JAPAN 


Beauty and Impression, these are what I want 
to manifest Lhrough pictures, Many traditional 
artists received their inspirations from natural 
objects or scencs, and this if also true for as. 


However, compulers have opened artists’ eyes 
to another type of entity, that is, the mathema- 
tical of systematic pattern. The beauty and in- 
pression manifested by these new patterns is, in 
in Some sense, core genuine and nore universal 
than those of natural objects, I think computers 
are not only new media for art-making, but they 
present radical ideas that enlarge the field of 
art vastly. 


My present aim is to develop techniques for 
combining natural cdjects and mathematical patterns. 
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ABOVE: "Naples in Storm" by Mutsuko Kunii Sasaki, Fokyo. #EOIUM: itnk on paper, 
Caicomp plotter, 
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ALGORITHATC ART OF THE SPACE ERA 


by Beter Hilojevic 
42 Qid Mili Terrace 
Toronto, Ontario, Canada Se Ta? 


Today at the exhibitions we are presenting 
just frames and clips (er portions} of works of a 
new era. However these new werks are presented 
in @n orthodex manner and media of 5 passing era 
of prints and graphics on paper. 


If art should represent its era, it must be 
able bo express the space age with ali acales of 
magnitude from pico and micro bo mega and meena <= 
in Pull vlew of the beholder. 


However, the new technolegy of today with all 
its magnificence, has given Co art just 4 petch-work 
of ideas and techniques to come, & prelude rather 
than a finished product. 


The old structures impesed on the thinking pro- 
cesses of human minds have a time lag and resistance 
of at least one generation, before realization and 
comprehension of techniques and methods of a new 
tool ig assimilated by man. The nev technology 
has opened up new avenues but has also imposed li- 
mitations by its states of technolory of hardware, 
software and resources, 


The artists of today rely much mere on society 
because they need much more than paper and pean toa 
craate their works, The creatkana af the space era 
are concéived by one out created and dependent 
upon many men. The products of this new sysbéem we 
have EitlLed computer ark, but it will take quite 
some time until we realize that if ia rather an 
algorithmic art, and that the art of thought, in- 
structions, methods and techniques aré still far 
from a aymphony of mind archéstrations and conpeo- 
sitions. 


ABOVE: *"Eguidistant Space” by Peter Milojevic. MEDIUM: Ink on paper, 
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SNE COMP ART: A SOFTWARE PACKAGE FOR CREATINE PROBLEMS 


by Hans Korneder 
Waldachulstr, 69 
#900 Munich 82 
Western Germany 


INTRODUCTION 


The possibilities of applying eraphic data 
Processing have multiplied within the last dozen 
years, While in the beginning, problems were often 
purely mathematical {the representation of func- 
tions), today the applications of data processing 
with graphic output are to be found in an extremely 
large number of fields, Computer graphics are 
playing an increasingly important role in many 
applications, The following are just a few exan- 
ples: towa-planning research, textile patterns, 
meteorological maps -- or neving processes, ag the 
simulation of flight, the reproduction of micro- 
organisms, or éven cartoons and films, 


HcWwaver, if 16 not hardware alone, whose ap- 
plications have facilitated this development, but 
the fact that software packages have been developed, 
by which even more complex problems can be repre- 
sented and treated more readily for the user, 


The software package SNE COMP ART discussed 
in this article is ta be applied mainly in the ar- 
tistic and creative fields. It is based on the 
didactic plan for practical computer graphics by 
Professor Aeiner Schneeberger, instructor of Com 
puter Graphics at the University of Munich, The 
fundemental characteristics of the system were 
outlined in an article, "Computer Graphics at the 
University of Munich", published in this periodical 
in Wovember, 1976, 


The systen was first used during the summer 
semester oF 1976 ak the University of Munich, 
During the course of the lectures, participants 
used the software package to execute commyter gra- 
phics and computer films, As stated in the earlier 
article, participants were expected ta achieve 
coulputer graphica after the first class meeting. 
Readers are urged to review this article as fur- 
ther background. 


STRUCTURE OF THE GRAPHIC SYSTEM, SNE COMP ART 


The software package, SNE COMP ART, consista 
of FORTRAN subroutines. They are to be called, 
either as functions, by allocation with an "“equal— 
sign", or as real subroutines by "CALL", 


FORTRAN was chosen as the progrankning lan~ 
guage, For it guarantees a greater compatibility 
betWeen computers from different wanufacturers. 

In addition, for elementary programming, the usera 
need not learn additional materials, as is often 
the case with special graphic languages, 


The program modules are connected with the 
&taphic output equipment ever the two vector 
@Paphic routines, MOVETO and DRAWIO. By means 
of these simple interfaces, the packages of SNE 
COMP ART can be installed on the various computers 
without additional adaptation expenditures. 


: Birra wane Pa ae 


BY GRAPHIC DATA PROCESSING 


The modules are able to produce graphics thak 
differ in complexity, as well as constructivencss 
{ar casualness) of the figures produced, 


DESCRIPTION AND ILLUSTRATIONS GF THE SUBAGUTINES 


in the following section, the subroutines 
are briefiy explained. The subroutine, its basic 
element, its basic structure and sample arrange- 
ments are illustrated within ¢ach descriptive sec- 
tion. Savple illustrations are given for the 
varied subroutines, 


I. SNELLY 


SMELLY is the most constructive routine 
and has na control of casualness. Thus extremely 
appealing drawings can be reproduced constantly 
When the parameters are familiar. The calls e7- 
fect that two fragments of an ellipse are fixed, 
between which correspending points are connected 
by the basic element, the vectors, The suitable 
parameter can produce a "maire effect", and when 
drawing several picture elements [that is, straight 
lines, one Lpon the other), a secondary pattern 
emerges, 4 so-called super-inposed drawing. Thia 
is the reasen for the casualness, or the unpre~- 
dictability of this module -- even the slizhtest 
parametric variation will cause the super-imposed 
drawing to appear in a completely different shape, 


SER FETT, sale GEAR, IESE a ie APE ae aa ate mates hp et pm 
S8aASIC BASIC 
ELEMENT STRUCTURE ARRANGEMENT 
_ ——s 
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SNeLLY -~ SINGLE CALL 
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II. SNELIS 


fig in SNELLY, here also the basic element 
of the drawing is a basic line; however, the prin- 
cipal difference is to be faund in the initial 
Picures. Here cross connections can be drawn among 
the lissajous figures, Therefore, SNELIS performs 
ah Gxact enlargement of SMELLY. The quantity of 
new graphics that can be achieved has been multi- 
plied, 45 compared toa SNELLY, 
Pesce A ee SER 
FASIC gasrc 
EREMENT SW RUC URE 


ABOVE: SVELIN -- DOUGLE CALLE 


SBCOND TLEUSTRATION: SNSLIN -- SINGLE CALL 


Using an artedesigned system, the artist no 
donger needs to learn complex programming in oz- 
dér to achieve fine art graphics, Using such & 
Sustem, the artist can bring mare design, more of 
his manual capacities to this mew art farm. 


Pasi Se a BS. Lie La Sk SRS ER ig SE 


I¥. SNEKAQ 


4 certain number of parallel, horizontal 
or vertical lines are the basic element in this 
routine. Here the alternate grouping into hori- 
zontal or vertical blocks Ls the variable factor, 
4 random g@enerater decides on the grouping. Data 
concerning the share of frequency of the basic 
structures restrict its decisions. A variation 
of these parameters can produce adjusted struc- 
tures, Due to the flat aspect of the basic struce 
ture, the resultant picture is of a two-dimensiona 


character. 
SSE Rhea ee Se % said 
8ASIC 
ELEMENT STRUCTURE 
NOTE: On these pages, the works ijilustrated 
here very closely resembie graphics achieved —— 
—— 


via mathematios, Here the artist oan readily — 
utilize mathematics to output personal art. (INI 
i SSeS RR aE APSE a Sanaa IE oer each Rake 


TIL. SNELIN 


In this routine the line performs the 
basic element, It is, however, not a sequence of 
uninterrupted sketches, but the Line is drawn along 
the edges of a previously déPined polygon, scaling 
it. down dynamically. The immediate associated or 
imagined connection of the respective corners evokes 
the impression that the polygons are revolving, This 
very charming ¢ffect is te be geen in almost every 
picture generated with SNELIN, ABWE: SNEKAQ -- SINGLE CALL 
sae z ae BELOW: SNEKAO -- DOUBLE CALL 
BASIC BASIC 
ELEMENT STRUCTURE ARRANGEMENT 
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VV, SNEWES 


The basic structure of SNEWIS is similar 
to that of SHEXAG. The possibility of determin- 
ing additionally the cross—hatching angle of the 
rectangies performs the enlargement in this case, 
ENEWLS is an exact enlargement of SNEKAO and offers 
aA multipie of SNEKAO's possibilities, 

SASTC BASIC 


ELEMENT STRUCTURS ARRANGERENT 


if 
= 


sess aia asc cea 


eae eee 


YE, SNE&sT 


The graphic routine SNEZNT is based on 
a were complex basic figure, when compared with 
the routines discussed so far. In the basic ele- 
ment, any number of telescoped quadrangles can he 


drawn, Which can be centered ab will -- and can 
differ from the input rectangle in any intensity 
desired, [owaver, the basic element of this reou- 


tine {as well as every other one) can be arranged 
as often as desired in any direction. This aspect 
of the system, which may appear to he very casual, 
ean be controlled very effectively, since all the 
dispersion is limitable. Inputting with only 
simple parameters with SWEZNT, very high-quality 
graphics can be produced, For example, by choos- 
ing suitable data, the impression of a creased 
foil can be achieved, with a striking plastic ef- 
fect of the telescoped quadrangles. 
ER Veen Grr ee Rk ee aa ea) 

Basic BASIC 

ELEMENT STRUCTURE 
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ARRANGENEMY 
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BELOW: SNEENT == SINGLE CALL USk 


AgOVE: SMBEZNT -- WITHIN LOOP 


Again, notice hon these routines afford complex 
graphics without requiring programming expertise 
by the wsez, 


JAAS ee 


VIL, SNEBID 


cH a 


SNEBID is the first reutine to be less 
likely te control, Like SHELIN and SNEBIO, it 
works with @ continuous Line, which connects the 
corners of the polygons zccording to their order, 
The only difference between SNELIN and SNEBID 
lies in the location of the calygon's corners. In 
the case of SNEBID this is made by a random genera- 
tor and can be limited only to a certain interval 
on the resultant drawing. 


Pictu ick arma Ee tor perp ap mR RT Se IY RE aR Bt te 


BASIC 8asic 
ELEMENT STRUCTURE ARRANGEMENT 


SHLOW: SWEAT -- SINGLE CALL 


VIII. SBERKT 
The basic element of Ehis routine is also 
the single line. It is drawn by meang of a rece 
tangle generator over a previously set part of the 
sheet. This means that the single segments af this 
stroke run horizontally or yerticaliy and turn off 
at right angles, according to a specific length 
{or parameter) that is set, 


BASIC BASIC 


ELEMEN? STRUCTURE ARRANGEMENT 


oy) S&P 
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ABOVE: SNERKT -~- WITHIN LOOP 
How many variations can one achieve? Al- 
most 47 unlimited number may be executed, 


1 at REE eect ED. cll ae EEE ES alas 


Ix, SNEBRW 


SHEBAH ig an enlargement of SHERKT. The 
conditions of the righnt-angled turn of the line are 
eliminated in this case. This causes a primarily 
confusing course of the stroke, that looks like 
the “brownilan” Jiovement, Suitable data fer tne 
randem generators can introduce a symmetry into 
tae picture, which reduces its corplexity in @ 

Way that allows the viewer sagier interpretations 
of the given work, 
ett eee eee era ra 
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ABOVE s 


ABOVE: SWEBRAW -- SINGER CALL 
VARIATION 


[Sid Seb are eres eee ER Ee RERAE LEE TRE RELI Ta 
X%. AND XT, SKEBXS AND SHESYTS 


These routines control the graphic output 
of SNEBRW. The casual line of SNEBRK can be rew 
peated in the direction of the X or ¥ axis as often 
as desired, The distance of the displacement can 
not only be chosen in the linear way, but can alsa 
be calculated by an internal dynamic parametric 
variation. There ig the additional possibility of 
choosing only partial segments for Lhe drawing. 


BASIC BASIC 
ELEMENT STRUCTURE ARRAHGEHEN? 
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ALI. TRE RADOM GENERATORS IN SNE COMP ART 


#11 modules of the SHE COMP ART system, 
which need rates of casualness [or randomness} are 
baced on the three principal generators SNEZIF, 
SNERAD, and SNERGA. Of course, all the random 
fenerators are available to the user of this spe- 
cifie software package. These generators are ex- 
plained briefly in the following paragraphs, 


1, GENERATOR SNEZOF - The gwéenerator SNEZUF 
provides normally arranged random data, Which can 
be limited to an interval at will through the set- 
ting of specific parameters, 


2. GENERATOR SNERAD - This generator provides 
{like SNEZU?) normally arranged ranion data, which 
additionally, can repeat after a period, controlled 
by specific parameters. 


3. CGENSHATGS SNERGA - This generator provides 
random numbers, whose share of frequency corre- 
sponts ta the Causslan normal parabola. 


III. MODULE SWERUD 


This subroutine selects “at randem" a datum 
among an inputted number of data. 


XIV. SNERRT 


This module places back all random cenera- 
tors to their initial data. The application of 
this module is extremely important for the preduc- 
tion of a sequénce of pictures in which each time, 
the following picture is based on the preceding one, 
THis is particularly usefyl Por computer Films. 


XV. SNERIN 


This subroutine changes the starting data 
of the generators, The application of this module 
is extremely interesting for the "impossibility of 
reproduction" == and the personal touch of a gra- 
phic. Sirth dates, for exampie, or similar date are 
recommended as inpuk parameters in this case, 


SUMMARY 


With the availability of systema designed 
specifically for artist use, the state of the art 
of computer graphics should be advanced greatly. 
SNE COMP ART is an example of such a user-oriented 
system, The planning by Professor Reiner 
Schneeberger should prove invaluable to artists. 


COMPUTES GRAPHICS and ART for May, 1978 15 


HIEROGLYPHS 


by Aaron Marcus 
Begzatel Academy of Arts and Design 
i Bezalel Street 
Jerusalem, Israsi oO2-225122 
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AGQWE: Untitied photoprint, 15% x Ig, 
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a..from CYSERNETIC GNVIRONMENTS : As writing was 
born, man struggied to Find ways to compress his 
Spatial, temporal wraparound experience into ab- 
Stract, sasify reproducible marks on specially pre- 
pared flat surfaces. From essentialiy pictegraphic 
images bearing an tconic resembiance to things and 
actioas, abstract forms evolved to provide mag with 
more complex conceptions and a more intricately 
Structured cosmos, After two millenia of reiativeiy 
stable symbols and 50G years of their mechanical re- 
production, the Forms of writing, the ideas sxpres- 
sible by them are changing rapidly, at this moment, 
with the aid af siectronic media and computer-assisted 
displays, the semiotic parameters of verbi-vocovisual 
communications are revitalizing long unused possi- 
bilities and discovering new combinations of elements 
for restating the inner and outer worlds of man's 
experience, 


Comments bY Aaron Marcus are from 
Varied writings of the artist. Through= 
out there if an intense interest in the 
markings or symbolic giyphs of man ag 
graphic parterns, 


-e-FFOM COMPUTER-ASSISTED PORH-DRAWINGS: Ag with 
most of my computéreassisted art works, tneu are 
Meant to be seen as white symbols against dark 
fields, Therefore the positive space as well as the 
negative space 1s part of the total méaning. I am 
interested in this ind of computer-assisted image 
Generation ag It rélates to the use of Light/selectro- 

1 rmation display, the primary medium 


o bareauerstizged society. I am 

in ting the most advanced technologi- 
Ca ievements to the most archaic ex- 
. d. Hence, F find it app 


- cb ley 
Oo 


Toand IF in considerine 
lon of order out of chaos, 
ereation o ight out of darkness. 


b. 
Fel 


BELOW: "Nolse sarrier" 
27% 4 I7-3/a", 1974, rhty ima 

tion of the original compurér-generated form, Copies 
of the edition aré available through the Praté Gra- 
phic Center, 831 Broadway, New York City, N.Y. 
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ABOVE: [fntitied graphic from the "Hierogigphs Series", 1978, Jerusalem, Israel, 
NOTE: Gnly a detail af the graphic is shown above. BELOW: Photographie rever- 
sal of a secend new work from the “Hierogiyphs Series” by Aaron Marcus, 
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ABCT Es 


by Lifiian Schwartz 
524 Ridge Road 
Watchung, New Jersey O7050 


The awesomeness of such a tool as the compu- 
ter places the artist in quite a humble position, 
There is a necessary kind of readjustment for the 
artist, for here is a medium that may take some of 
the burdens from the artist, To find a real jus- 
tification for the use of the computer by a painter 
would be to shift the emphasis by stimulating a new 
angle of approach; te maybe relieve the Formal ele- 
tents af some of the conscious emphases which are 
necessary and place more gtress on centent. 


Ii is no easy task for the artist to live 
with boo much freedom in her medium, Great care 
must be given to the aelectivity of these elements. 


Artists musk express their own creative cha- 


pacter in the technology of their era in order toa 
find their ojm historical and individual level. 


COMPUTER GRAPHICS and 


"Lilttan ii" by Lillian Sebwartz and C. B. Rubenstein, 


MEDIC : 


Photography. 


a a a a TEES 


THE TECANGLOGY OF BACH ERA 


I'm using the technology of today because 
it says what's going on in society today. I=snor- 
ing the computer Would be ignoring 4 large part 
of aur world today. 


seems clear that the results of thia new 
ascendency of the 
mosaics of 

also worked from 
recent artists, 
the game desire 
ordered universe 


It 
medium may well fali ints direct 
hieratic forma of Seurat and tha 
Byzantium. “The artists in India 
set Sudpas. Even among the more 
Delacroix, Cezanne, and Matisse, 
for system and regularity for an 
seem to dominate, 


The computer has alse assisted me in the 
visualization of sculpture in 3 dimensions, Pro- 
érams can be used to rotate sculptures, ta view 
them stereoscopicaliy, to plate in a given site -- 
ali before any execution has taken place, 


For the artist newly exposed to using the 
computer, it is not unlike Stephen Leacock's hero, 
wha jumped to his horse and dashed madly off in all 
directions! 


ART for May, 1978 


OSCILLONS: ELECTRONIC ABSTRACTIONS 


by San F, Laposky 
301 S. éch Street 
Cherorxee, Iowa Sloi2 


The best of computer art should be acknowledged 
as fine art, even though it is technological in ori+ 
gin. Produced ty the selection and control of the 
apparatus used, the visual results must be judged 
for their aesthetic value by the artist. 


The oscillons or electronic abstractions are 
considered to be a kind of computer art since they 
are composed of analogue curves, which are related 
to the basic functions of the analogue computer. 
4s oscillographic photographs, the electronic ab- 
stractions were the first such art to be widely 
exnibited and published in America and abroad. 

My work in this area has been exhibited and pu- 
blishec beginning in 1952, a forerunner ef current 
computer srt. 


The electronic abstractions are recorded on 
photographs, as this ils the best way of presery- 
ing their intricate lines, planes and often very 
delicate color shadings. They may also be presen- 
ted by means of lighted transparencies, motion 
pictures, diract kinetic displays on television 
tubes, plottings, drawings cr paintings. 


Special kinds ot oscillescope circuits, as 
well as a large number of many types of other out- 
put instruments, such as oscillators, amplifiers, 
modulators, and so on, are required in order ta 
produce the wide range of forms shown in the os- 
cillon technique. 


Art forms for thé space era, the oscillons 
represent in their glowing kinetic images the 
unseen forces of electrostatic and magnetic fields, 
as Well as the vibrant motions of atoms and elec- 
trons. 


BELOW: "Oseiljon 1049" by Ben F, Lbaposky. WEDIUM: 


SPACE ERA EXHTBITION is in color, iliustrated here in black and white, and also display 


The work shown in the ART OF THE 


Photography. 
oe ed horizontally. 
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EXPERIMENTAL ESTHETICS WITH COMPUTER GRAPHICS-- ANALYSES OF VIEWERS’ 


by Professor Reiner Schneeberger 
University of Munich 
Kanalstr. 15 
8043 Unterfochring 
Munich, Western Gernany 


BACKGROUND INFORMATION 


During, the summer of 1976, the author gave a 
course in programming, computer graphics at the pe- 
dagokic department of the University of Munich. 

The course was especially planned for art teachers. 
A brkef article in Lhe November, 1974 isaue of this 
agazine describes the course itselr. f1/ This 
neu! article discusses the first experiments at 
the University of Munich with slabistical testing 
of impressions of viewers! impressions of computer 
graphics. In this paper, the statistical and si- 
multaneous theeretic bases are given, along with 
the results of this first experiment with art 
teachers as test persons, The test itself is 
described, along with the results of the test. 

The @raphics used in bhe test are shown Chroughout 
the article, as Figures 1 threugh 10. 


AIMS AND OBJECTIVES OF THE BEGINNING TESTS 


In a series of brief tests, computer graphics 
were to be evaluated by warious criteria, The re- 
sults were intended to afford answers to the fol- 
jowing questions: 


IMPRESSIONS OF COMPUTER GRAPHICS 


This article is closely retated ta the material an SNB COHP ART 
by Neans Korneder, on pages if through 15, 


SS f28 2 ets 


1, How are computer graphics evaluated by 
Various criteria? 


2. Up to what point do the spinians of the 
viewers coincide; l.6., haw reliable [or conecerdant) 
are their statements of preferences? 


3. Hew can the expressian "liking" [beauty, 
feneral impressions) be circumscribed by the vari-+ 
ous criberia? 


4. What are the differences between the opin- 
tons of "artists" [art teachers) and "non-artists" 
(industrial managersi? 


In addition to seeking to measure preferences, 
as a long-range objective, the author wanted to 
seb up rules for toe optimal designing af computer 
#bapnies for different ranges of application. The 
impressions of viewers gives some clues as to this 
optimal designing of eraphics. 


The analysis of the differences between the 
opinions of "artists”™ and “non-artists" is not yet 
completed, However, sufficient information is 
available at this time to note some differences, 
and to form some conclusions, The finished work 
Will be published at a later date, 


BELOW : ure numbar 2, one of a series of ten ¢ 

vectdlingar, yet ¢ach graphic is unique in spatial 
ee 
——_— LULALELHIL 


_———————— 


Hh 


raphics used in the preference experiments, All work 


a 
lonships, variety of biack and white areas, atc 


alll 


TMM 


Be Ml 


ss 


| 


Nn 
nT 
t= 


——4 


us ot 


20 COMPUTER GRAPHICS and ART for May, 1978 


He 
ia itil 
HM 


Lia 
= 


ica 


fea He 


aH 


i 


———<$—— 


i 


al 


| L LT 
HAA 


ABOVE: Picture number ?, a precise, orderly recti- 
linear rath an 


TLL ie ere ee ee) ee ee eee 


DESCRIPTION OF THE TEST 


The teak persons (art teachers) were given 
the ten computer graphics included in this text. 
{See Figures 1 through 10, shawn in numerical or- 
der,) The graphics served az test materials, to- 
gether with questions G1 through O7, The viewer 
was asked to arrange the ten g¢raphics in prefer- 
ance order, highest to lowest, in the artist's 
apinion. The results of this selection is a 
succession of ten classes for the ten pictures. 
Here the succession of classes starts with zera 
instead of one as the highest value. Mine recelves 
the loyest preference value. 


CLASSES Se Be ils Te 8 


PICTURES LI i) oo LJ C] C] O LJ a 


A A 
If, Cor ‘example, a person (X} has set up the 

following Succession: | 

6 3 4 10 7 2 1 5 9 #6 
this means, that person X has set the "hignest” 
value on picture 8, followed by pictures 2 anc 4. 
In this beief example, for picture 6, the viewer 
has assigned the "lowest" value. 


It is necessary to note that successicns of 
Classes do not give 4 metric scale; i.¢., they 
only show that picture & is considered "better" 
than picture 3, which in turn, is "better" Ehan 
picture 4, The preferences given do not shaw 
how much the pictures are cansidered te be better, 
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For this initial test 18 art teachers parti- 
cipated in the research, The 10 computer graphica 
to be evaluated in the Lest were produced by She 
routine, SHEKAO, of the praphic system SHE CONP 
ART 76. The works are quite similar to each other; 
i.6., they are all of one "class" or family, Thus 
a relatively homogencous test material 18 previded. 


OTHEA EXAMPLES -- AND POSSIBLE TESTS 


The articls, "SNE COMP ART - A Software Pack- 
age for Creative Problems by Graphic Data Proces- 
Sing" by Hans Korneder, illustrates further types 
of graphics available from the system, 


The questions 01 through 06 referred only to 
the first three classes, and the lalter three cnas 
are nok very evident. Working with all the classes 
would have required very intense concentration of 
the test persons. Sy answering the question O7 
{gencral impression}, the test persons had to 
evaluate all the 10 classes, 


THE TEST QUESTIONS 


Question 01 — Evaluate the balance for shere) 
of black and white in the graphic. Arrange the 
pictures according te this criterion. Write the 
number of the preferred pictures in the Squares -- 


only first and latter three classes. 


0 class - very good share or blance of 
black and white 

9 class - poor share or balance of black and 
white 
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ABOVE: 


Pioture number 3, 2 mere minimal arrange- 
ment of pattern, recailing early dauhaus works. 


EE eps Met te eee teete eee ee gas dat Tee Ae 


Question G2 - Evaluate the variety in the 
graphic, 


O class - strong of pleasing varietion 
9 class - extremely monotonous 


Question Q3 - Evaluate the work as seen by 
che taste of an "average viewer" (chances for 
sale of the work), 


0 class » highest value for sale 
9 class ~ lowest value for possible sale 


Cuestion 04 - Rate the “casualness” of the 
Braahic. 


class - very casual, or free 
9 Class - constructive or least free 


Question 05 - Evaluate by the term, “piece 
oF art", 


O class « a fine piece or work of art 
9 class - not a piece or work of art 


Question G6 - Rate the amount of "information" 
in the pictures, 


0 class - highest content of information 
9 class - smallest information content 


Question f - Rate the "general impression” 
{liking} for the graphics [all 10 classes). 


For testing purposes, the following question 
Tl was added: 


Question T1 - Study omly the pictures 4, 6, 7, 
and 9. Evaluate your "general impression" (liking 
for thea works), 


FROCESS OF EVALUATION 


For the analysis the metheds "Paired Compari- 
sons", /2/ and "Spearman's Correlation of Classes" 
/3/ were employed, using the program systeci SPSS 
with the Model SSA1, /4/ These methods are briefly 
described and shown by a macdel example: 


Three persons, A, B, and © have answered ques- 
tien G2 {variety) as follows: 


7 
Aye 71 10m, 7s 4 45 
B]1 a j@— pictures —%6 10) 5 
G}]1 8 oan" 9 4& 5 


The classes 3, 4, 5, and 6 which do not ap- 
pear in the test can be randomized according to 
various methods, in order to complete the classes, 
An example of this mebhod is given below: 


G9 é-[ CLASSES ) 


1 | ae a - a 
8 27 3 4 9 6 1 5 
a 16 3 7 0 9 4 5 


HMA Re i BRE Bax Be it | 


BELG +: 
spacing of lines, but with Fine variations of 
the modules within the graphic, 


i 


Ii 
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In the above exanple, picture 4 has been rated 
8 by person 4; 5 by person B; and 8 by person ©, 


The application of the method Paired Compari- 
sons involves certain basic conditions, which cane 
nok be abktendad to in detail here, Gur test data 
do meek these conditions. It is possible to obk- 
tain a real metric scale by this methed, totaling 
up the single rates for Gach picture, Tne admis- 
sibility of this summing can be taken from the 
article, given as Reference 2, 


21 8 13 21 27 #33 #14 @& 20 15€5UM OF 
CLASSES 
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ABOVE; Picrure number 5, evenly spaced, sparce 
elements of pattern, @iffering markedly Fram 
number 6, at rigAt. 


REI oe PRORSS Beli aa nook a8 i 


Interpretation - Person & rates picture 6 
as the most varying one. Persons B and C prefer 
picture 1. #11 the three persons share the opin- 
ion that picture 5 is the Werk with the least 
variety, or the most monotonous are. 


However, they are nok agreed on the fre- 
quency Of variety in picture 15: Person 4 rates 
the graphic 2s class ¢ (third place}; person B 
finds it to be class 9 [this is penultimate, or 
next to the Last place}; person C finds it to be 
soncwhere between clasa 3 and class &, 


Next the data ia transformed inte another style 
of representation, In this way, the method "Paired 
Comparisons" can be applied immediately, and the 
correlation values according to Spearman can be 
determined more easily. The transformation of the 
data is obvious ("exchange" of classes and oic- 
tures}. An example is given below: 


] 2 a 4 5 6 fi 3 9 104 PICTURES} 
ae ee ae a: ee a a es Qe 
E a 2 a 5 Q 7 3 1 6 8&4 CLASSES 
co 2 4 8 9 3 5 1 7 6% 
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This shows the “average!” valualion of the 10 
compuLler graphics in reel matric distances, To 
enable khie scale to he compared easily with other 
ones, -he scales have to be transferred into a 
"skandard scale", between O and 10 (so-called st 
dardization). 


In summary, from this test, the following 
results were obtained: 


pictures 1 and 8 are the most varying ones; 

picture 2 is also considered to be rather 
Varying; 

pictures 3, 6, 7, and 10 range in the middle 
of the classes [almost equally evaluated}: 


- Pictures 9 and 4 are less varying; that is, 
they are more monotonous; 

picture 5 is the least varying, or the most 
manetonous of all the pictures, 
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In arder to seé thé reliability of the seale 
obtained by the method of "Paired Comparisons", 
({i.e., in order te be able to measure the coinci- 
dence of the opinions of the test persons}, the 
correlations of the persons had to be determined 
after the method of Spearman, 


Correlations are a measure for the coincidence 
of opinions, facts, etc. The values (intensity) of 
correlations are always between -1 and + 1. 


TWo opinions are; 

- ekactly identicalivasssescceverecae #1 
- altlost identical,,...., higher, about + 0,8 
- very similar. seaesene " " + G5 
+ 0,35 

G 


Correlation "rll: 


— quite similar......... 4 : 
~ mot obviously relabed.vevasunaanaaa 
to @ach ather 
— GXACtLY ODPOSITE.. epee eee eee nates 7 1 
Correlations can be calculaked by successions 
of classes, Here is an example: 
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The Formuia by Spearman for two marks, in this 
case persons, is the following: 
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ABOVE; Picture number nine, mare closely related te number 7, Note: All the pictures have been judiciously 
cropped to show detetis of rhe works, This in no way interferes with tha compositional! elements or values 


af 2£2ach work, 


Comparison between person A and B: 


dee 3. 5 OR I ea oe io 
4 4 & 4 6 
B 2 549 3 
Di 2 3. OG 3 
Die 4 g oO S =78 


ron = 6 : 

AB=1- 6 T& 1 * : 

Tata ay 2} 468 = 40,527 

10 (i00-7) hit 

The different opinions ef the persons A and 3 

correlate: ryp=0,53, The correlation betweer per- 

son A and ©, @5 well as between B and C can be cal- 
culated by analogy, The results are: 


Pag = +0,86 and rpe = 40,79. 


Tne range of all the correlations lies between 
+0,959 and +0,86, This is represented by a so- 
called correlation matrix: 


A B C 


A / 40,53 40,86 
B | 40,53 / 40,79 
c |! 40,86 40,79 / 


Additionally, the measures “range 1", “Median 
Up", “most frequent value m," and the expression 
“yaluation w" have been applied bo describe the 
correlation of the test persons. 


A few lines are given to exemplify the deter- 
mination of these measures. Supposing the folloy- 
ing correlation values have been calculated: 


a0,23; 40,69; 49,73; -0,42; 40,41, 
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The values are represented in round Pigures, 
sorted increasingly: 


-O,4; 40,2; 40,6; +0,7; 40,7 


This means that range 1 reaches from -0,1 to 
+0.7 and Median m, (50% limit) isi++0,7,. 


The author, to facilitate the survey, sum 
marized these values subjectively under the term 
"valuation WwW" with: 


+++ = very high correlation (reliable scale) 
++ = high correlation 
+ = poor correlation (unreliable scale) 


Our example would get "44" or Mat, 


The methods “Paired Comparisons" and "Spears 
man's Correlation of Classes" as described above 
are to be employed ab seach question. The result 
is a "standard scale" and correlation values of the 
persons, 


The standard scale of each question can be 
compared with the scales of the other questions and 
coincidences can be measured, It is also signifi- 
cant to correlate the class data of each person 
against each other, and ta determine the resulting 
correlation values (coincidences). 


This coincidence test results in a correla- 
tion matrix of the questions, in Which the corre. 
dation (degree of similarity} among the single 
questions is to be seen directly, 


This particular analysis was made under the 
program system SP35 with the Medel S311 at the 
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Leibniz 
Munica, 
1¥5 by Control Data, 


the author. 
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ABOVE : 


Computing Canter of the University of 
The Center owns a computer system CYBER 
The evaluations according 
to the mathods "Paired Comparisons" and "Spear- 
wants Correlation of Classes" were programmed by 
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ABOVE: Detail of Picture #7, 


RESULTS GETAINED WITH THE AXT TLACHERS 


Questions 


Snearman's Correlation 
of the Test Persons 


Paired Comparisons 
“Standard Scale" 


range i mM, TM, Ww 
GA # f 248 653 “09 +09 td 4 +08 + 
2: : 2 8 1 SH foe fyoq | rh2 | +04) oF 
Q3 tof 4 22 F i as “0,1 209 +103 04 | bbe 
Q4 af 3 4 thy é &t 2 +OS +04 +07 +07 tee 
Qs : a le RE ep “a4 | +89 +62 a4 [tt 
G6 pe ts ay a swe bao 198 feQu Joye [ret 
QP tise 22 say fan frog feo fear [re 
4 a b4go [904 |+a8 [re 
ieee ERE RSS BE ES SRLBSE BERGHE F CUR z i ws 
CORRELATION MATRIX GF THE QUESTIONS: 
a oof of 4 cS 8 OT 
BLACK “WHITE aq / 
VARIETY az +0,6 
od ; 
AVERAGE VIEWER 03 40,4 49,7 
CASUALNESS te -U,6 -0,5 -0,7 / 
P - ey . ball 4 + 

PIECE OF ART a5 af eu eo 6" -0,4 -f 

TNFORMATION ag $0,3 4,9 46,6 -0,2 40,8 / 

LIKING a7 4,27 40,8 46,7 -U,3 40,9 40,9 / 


NOTE: The values marked with {+} 
are still very unreliable, 
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ABOVE: Picture number 10, related te number 3. 


INTERPRETATION AWD PRACTICAL USE OF THE TEST 


In consequence of the detailed representation 
af the methods and expressions employed, the reader 
is able Lo interpret the results sasily by himself. 
The observation of the following points is impor— 
kant: 


l. The unirermity of the test material (one 
class af computer graphics) and the ho- 
mageneity of the test sroup fart teachers 
from the course, Computer Graphics); 


2, The relatively small number of 18 test 
persons; 


3. The "middle" classes of the questions G1 
bo @a had te be Filled in according to 
various random methods, 


The two latter points led bo the fact thet sone 
questions have correlation valued marked with stars 
(*), whose fackors of insecurity are rather high. 
However, the ather correlation values seem to be 
reliable, and an interpretation of the pregent re- 
sults with this group ef persons (art teachers in- 
lerested in computer graphics) appears to be signi- 
ficant. 


Even a superficial look at the single scales 
shows a special position of picture for Figure) 1. 
Like the other pictures, it hag been produced by 
the routine SNEKAQ of the graphic system, SHE COMP 


fiT 76 =-- but 10 is the only one that has been 
"distorted", Mare Pormak, different peaneee Ss are 
to be found in the parameter deta to SNEEAG for Lhe 
pictures 19 and 5, which also take in a special po- 
sition on the acale, Also, the single evaluétions 
af picture 3, whith -Ehe reader can see for himself 
from the scales, are wery interesting. For tnig 
picture the parameter shows one very extreme value. 
Almost the samé Le true of picture 7. 


This and other detailed resuits supports the 
author's opinion that optimal computer graphics de- 
sisming on the basis of the formal (that is, auto- 
matable) criteria must be feasible. 


Loaking at the correlation values of the ques- 
tions, the extremely high correlation valuas amone 
the questions 05 and 96 to Q7 are worth studying. 
This gives rise to the assumption, thak for an are 
tist, the criteria: art {piece or work ef arti, 
infermation {innovation}, and Liking (general im- 
pression] are almost the same, Jlso questlons O06 
and Of are very highly correlated with question Q2, 
This méans that a Sinilar situation 2xlsts between 
the expression, variety -= al least towards the 
criterion information (innovation). 


It is véry interesting to see the separation 
from the criterion G9, taste of an average viewer 
(or chances for selling), The correlation af 03 
with O7 is smaller than of 95 and O64 with O7. This 
means that the impression (Q7) of an artist is, ac- 
cording to the opinions given im the test, very 
different from the taste of the "average viewer" 
(43). It is significant ta compare this with the 
rating of an average yiewer (Q7 as well as O43), 


The component ©17 (balance of sharé of black 
and white] réfers ta certain effects ef the surface, 
For example, in etchings, there ig 4 good proapor- 
Eiorn of Black and white, and in drawings, a lesser 
proportion of black and white, No direck influ- 
ence of this criterion on the liking of computer 
erachics coyld be observed, 


The criterion 0% {casuality] seems to be 
completely different, Ali the correlation values 
arc n@gative. If we look at the formation of 
Question @4: 


Question G+ - Classify or evaluate the 
casuality of the graphic, 


O class - very casual 
9 Class = canstructive, not casual 


We see that the succession of the classes is 
"Casuality - constructivyeness'. If the succas- 
Sion was determined “vice versa™, like this: 
"constructiveness = casuality', all the corralabion 
values of G4 would have che same value -- with the 
only difference that they would new be positive, 


In comtinuing this idee, let us do this, and 
call G4 now G4C {constructiveness}, The correla- 
tion value of GC with O3 is now +0.7, the one of 
Q4C with OF, +0.3. This is a very interesting 
statement, flecording bo the opinion of the test 
persons fart teachers}, the criterion of Gd {con- 
structiveness) correlates considerably Higher with 
O3, or taste of the average viewer than O7, general 
impression cf an artist, Simply speaking, the 
average viewer tends much more towards conskruce 
tiveness (or mora structured placement} than dees 
the artist, The author confirms this statement 
based on fis experience with computer graphic 
courses. The components of the casual fer of the 
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randon generator} in computer graphics should not 
be given that important function for place of im 
pertance) as ib still has for many people, 


INSTRUCTIONS FOR APPLICATION OF THE TEST 


The graphics ere to be set up in the order 
or their ounbers in front cf the participants. 
Then the questions are to be distributed in the 
following order: 7, G4, 93, 42, 41, 9&, and Tt 
as the last onc. Each question is handed oyk se- 
parately, using an extra sheet af paper for each 
oné, The sheets are gathered after they have been 
filled in by participants, This serves the purpose 
that Gach question is answered independently from 
the others. 


Take @lso into account, Which category of 
persons forms the group, Within this test, the 
classification of "artists" and "noneartists" ap- 
pears to be successful, 


Thase who want to apply this test for sobher 
purposes {as in seminars or exercises) may contact 
the author, wio is in & position to evaluate the 
results of the teat, with the programs provided for 
this purpose, 


SUMMARY 


There is a growing need and interest in 
evaluating computer g@raphics objectively, This 
paper presents some ideas that may be useful in 
this search for the “measyrable", The author will 
continue this research and wilt sublish further 
results of this work in this and other journals, 
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NOTE: CONFERENCE PROCEEDINGS will 
be availabie for $70 from the 
Department of Computer Science, 
University of Iowa. 


The University of lowa 


The University of Iowa, Iowa City, is halding 
a very special conference in memory of Gerard P, 
Weeg, a ploneer in academic computing, and one of 
the founders of the conferences titled "Cemputers 
in the Undergraduate Currilulum" geries, Dr, Weeg 
Sav the computer as a reyolutionary ferce in higher 
education, He was a person respected and loved, 


AS a special tribute to Dr, Weee, the Commiter 
Center will 5e dedicated, to be retitled GERARD F, 
WEEG COMPUTING CENTER. Dates are May 1-2. 


The abjectives of the conference are: 


- To explore ways that computing affects how 
and what we study; 


- To look at different ways of providing come 
puting at both small and large collees; 


- To identify the probable effects of the new 
technology on our institutions. 


The title of the May conference Ls COMPUTING 
IM COLLEGE AND UNTVERSITY: 1978 AND BEYOND. 


Invitational speakers for the conference are: 


JOHN HAMBLEN -- University of Missouri, Rolla 
"Computers in Education: Cycles and Trends" 


JOHN EULENBERG and MORTEZA RAHEMI - Michigan State 
University 
"Equality of Educational Opportunity through 
Computer Technology" 


ARTHUR LUEHRMANN -- University of California, 
Berkeley 
'Pre- and Post-College Computer Education" 


STEVEN HEDETNIEMI == University af Orezon 
"Future Trends in Computer Science Curricula! 


SEYMOUR FAPERT -- Massachusetts Institute of 
Technology 
“Personal Computing end its Impact on Education" 


WALTER DOHERTY -- IBM, Incorporated 
tomputing in the Research Environment" 


TOM KURTZ -- Dartmoyth College 
“The Case for the Network" 


SISTENX MARY KENNETH KELLER -- Clarke Colleze 
‘The Micraprocessing Revalution and its Effect 
on Smal] Colleges" 


GRACE HERTLEIN -- California State University, 
Chico 
"The Reshaping of Men's Minds via Computing" 


AL BORE -- University of Caiifornia, Irvine 
“Computers, Education and the Future of 
Educational Institutions 


GLENN CULLER -- Culler-Hsrrison Corparation 
“The Trend Toward Personalized Computing’ 
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computers 


anci peopie formerly Computers and Automation 
The magazine of the design, applications, and implications of information processing systems 


BERKELEY ENTEAPRISES, INC. 
815 WASHINGTON Sf. 
NEWTONVILLE, MASS, 02160 
617-332-5454 


Dear Friend, 


You may be interested in our monthly magazine “Computers and People” 
(formerly "Computers and Automation") -~ the oldest magazine 
in the field of computers and data processing, published since 1951. 


Our policy is to publish factual, useful, and understandable information 
related to computers, their applications, their implications, and 
society, and controversies connected with the computer. 


Our authors have included: 

Dr. Jerome B. Wiesner, President, Mass. Inst. of Technology 

Cc. P. Snow, English statesman, author of "The Two Cultures" 

Prof. John Kenneth Galbraith, Harvard University 

Ralph Nader, consumer advocate 

Dr. Simon Ramo, Chairman Executive Committee, TRW Inc, 

br, Carl Sagan, Cornell University 

| and many more distinguished persons with important views 
We would like to offer you a subscription, whereby if you subscribe now and 
send payment, we will send you TWO FREE issues -- and we refund your money 
within 10 days if the magazine is not satisfactory to you. 
HOW CAN YOU LOSE? 
May we hear from you? 
Yours sincerely, 


| Son oh C . Sahel 


ECE; boa Edmund C. Berkeley 
Editer, Computers and People 


TO: Berkeley Enterprises Inc., 815 Washington St., Newtonville, MA 02160 
{ ) YES, please send me ( }) 2 FREE sample issues. 1 enclose: 
{ )} payment of $11.50 annual subscription price (U.S.A.), or 


{ } my organization's purchase order, signed 


{ ) My name and address are attached 
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OUTER SEACH AND WECHNOLOGICAL PROGRESS 


esieeemvens 


by Roger Cagart 
Avenue A. Depage 29/i 
4 i050 Srusseis, Belgium 


The space age revolutionized every aspect of 
our way of living. The fabulous adventure of the 
axploration of outer space stimulates the creative 
genius of man in every Field of human activity. 


New materials are constantiy evolving, and 
Bechnological progresa rushes ahead. Wew know- 
ledge is gained in every domain, and to the layman 
it would seem that technology moves Faster than 
the human intellect. 


Man has to adapt himself to this spiraling 
movement, in order nat te become enslaved and an= 
nihilated spirituaily and pnysically by misusing 
the mew riches of technology. On the cther hand, 
an needs to take advantage of each new invention 
and each new idea, to liberate himself in every 4 
possible way. 


i eS ie Rae a A de Aa Sad A a 


As art is eh image of its era, we can ohserve 
in the different tendencies for directiong} of art 
for anti-art) how mankind adjusts te its own epoch. 


Throughout the history of art, new tech- 
nological resources and devices have heen ap- 
olisd in the varied art media of their time, ] 
One of tne olost significant instruments of our 
time is bBhe compuber, which has been used in 
diverse ways in the creative stages of artworks 
during the past dozen years. 


In oy case, the computer is used as a means 
La create geometric constructions in which a few 
elements ars arranged in a statistically valid 
anner, in order to obtain a great variety of 
objective cxamples of growth structures. These * 
can be used in paintings, mosaics, sculptures, « 


came ae ee ee 


Nv 


and so an. It is my belief that, in using the a] CD 
computer to create ark, I gain a better insight 44 we A 
inte the work of Mature, the base of cur exis- 

tence. 5 xD 
BELOW: Detail of a plexigias painting, white on 


bs 3 
biack “From the Square Series" by Roger Cagart. Fi Ky isi 
{See the Sovember, 197% covers of CGga.) AT RIGHT: 
) 


Herall Fron the Structured Square Series by Cogart. 
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ABVE: “"Positive-Negative Grid with Perpendicu- 


MEDIUM: Painting 
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ABOVE: 


apeziums Series" by Vera 
12.19.38, MEDIUM: Ink 
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“Hupertransformations” uy Vara Holnar. 
Taw 360, CRY Screen 2250, Benson Plotter. 
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The task of a painter is te or 2 POrMs, 
mmbinations of formas which correspond bo certain 
sinationg acc ing to crileria cajiled "plastic" 
y astheticians. 


¢ 


Let us stress that nobody kuows exactly whet 
this epith "plastic" meégna. For my purpose, 
just ar Hatisse and some other classics, 
plastic means a" st fur the eyes A Teast, 
Which must havé sensorial bases -- painting which 
is rot done for the eyes is not 4 painting. 


We maintain, we have to maintain, that all 
these "feasts" are not as rich as they could he. 
We maintain, we have to maintain, a relative po- 
verty of tha repertory of forms and their combina- 
tions if we compare them ta the infinite numoer of 
possible forms. Imagination is sel in motion only 
by elements seen in nabure, or ag Far as @ painter 
is concerned, in museums [a5 1t has been shown by 
Malraux}, The imaginary museum is fuil of real 
and not of imaginary warks. 


The computer is the only instrument up te the 
presenl which permits us to go beyond the bounds 
of learning, cultural heritage, environment -- in 
short, of Lhe social Lhing which we must consider 
to be our second nature, 


Because of its huge capacity of combinations, 
the camputer permits systematic invesligation of 
the field of possibles of the visual werld per- 
mits clearing the brain of the painter af mental 
"“ready-mades" of cylture and allows the artist to 
produce combinations of forms never seen before 
either in nature or in museums == images one would 
never imagine, that is ta Say, wuuimaginable images, 
an art of the SPACE ENA. 


ati mm the “i936 rapes tums 
ve the ART OF THE fe) PRA FRET HT TOW. 
nk On paper, 
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VARIED ATTIIVDES HELD TOYARD COMPUTER ART 


by Paul Shac and Ken Ounker 
Department of Architecture 
Towa Siate University 
Ames, Towa soli] 


We have observed a variety of attitudes or 
approaches toward computer art, These attitudes 
are conflicting. They are not always rational. 


1. Any art form associated with the 
computer is junk. 


2. The computer is such a supernatural 
medium that it becomes the sole message 
of computer art. 


3. Computer art, due to its normaily ab- 
stract nature, is a relatively low farm 
of art and is relatively unappealing. 


4, The computer is an information proces- 
Sing tool which can assist the artist. 


Basically we hold the fourth view. We see 
the computer as a powerful tool which can asslst 
the artist or designer in conceiving, visualizing 
and solving an esthetic problem by providing 2 
richer array of alternatives for optimization, 


Due te hardware and software constraints, our 
work so far has been confined generally to linear 
projections of a modular nature. The drawing dis— 
played here is from a series in which We aim toa 
study tonalities or values, visual vibration, ai 
biguous figure-grownd relationships, permutation 
of total configuration through juxtaposition of 
jodular parts at reguiarly varied intervals -- 
and the impact of directional and densified change 
in the perception of pictorial protrusion and re- 
cession. in 2UP TZE 30, we have taken a series 
of Five crosses, nested them eccentrically and 
placed the tatal cross-shaped moduke in a six by¥ 
six array, with 180° rotations between modules 
in rows and 90° rotations between modules in co- 
iumns. 


In generating ZUP TZE 30, we have utilized 
PICS, a FORTSAN program which we have developed 
for perspective drawing on flat, cylindrical and 
spherical-prajected-to-flat picture surfaces, 


ABOVE: "e0P F2k 30” by Paul Shac and Ken Dunker. MEDIUM: Ink on paper. 
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aaOVE; "St¥ange Bird" by Duane Paiyka, from tae AROVE: Betail of a "Self Portratét by DO. Palyxa, 
ART OF THE SPACE BRA BXHIRITION. MEDIUM: Computer, revealing the Pointillistic technigue of the 
Frame buffer, Film, medium. BELOW: ODeatall of 2 graphic From the 


"Subble Series". 


OUTER SPACE -- INHER SPACE 


by Puane Palyka 
Computer Graphics Laboratory 
New York fnstiture of Techaology 
Wheatley Road 
P.O, Box I7o 
Old Hestbury, Long Island, New York 11568 


Apt of the apace era evokes thoughts of outer 
Space, inner space -- 2D and 3D apaces Art has al- 
ways dealt with now expands Further inte mathe- 
matical space, logical space, computer space. 


In Computer Art we can render space curves and 
spline surfaces -- with pictures mapped upon the 
surfaces We have pictures within pictures, all ge- 
nerated logically, 


“Strange Bird" is ah example of photographing 
4 painting preduced tatally within the computer 
memory -- a literal map of thak memory ante photo- 
@raphic film. The painting was produced by view- 
ing the computer memory with a color TY monitor 
and “painting” into it with logical brushes. The 
brush simulates painting techniques which go beyond 
what Art has known, Although not shown here, the 
artist Can éven place a pieture on the brush and 
have if make copies of itself each time the brush 
is touched to the digital "canvas". 


fn added enjoyment of computer art is thinking 
about visual images in mathematical terms -- ceombin- 
ing visual esthetics with logical esthetics, wtili- 
zing different areas of the brain to coordinate a 
cooiplete piece of art, 


Ne move From fragmentation of specialization 
to completeness again. 
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COMPUTER ART - THE EMBRYONIC STAGES GF A NEW ART 


by Edvard Zajec and Matjaz Améijak 
Via Degii Alpini id] 
Opiecina, Trieste, Italy 


The most promising aspect underlying computer art is 
the possibility for the visualization of thought and the 
inclusion of action {i.e., the temporal dimension) in the 
visual fine arts, The far-reaching consequences that 
these new cessibilities will have an the mode of expres- 
sion are not to be sean in the art objects {computer 
graphics} thenselves -- but rather in the process by 
which they ware made. The accent wlll no longer be on 
form and contemplation, but rather on formation and in- 
teraction of man and the machine. 


At present, such modes of exoression are still in 
the embryonic stages, bulb they have already been out- 
lined clearly enough to permit a vision of a new form 
of apt which could be termed "visual thinking". 


This ferm of art will emphasize those structural 
and constructive Lmplications underlying a work or pro- 
cess woich are nol necessarily stipulated in its for- 
tial aspects for in an art object}, and which can anly 


be communicated in a direct interacbive exchange, 


Beco: "S.4,.P, 7ideo" by Edvard dgajyec and 
Natjae Hmeijak. MEDIUM; Pliettad drawing, 
Computer Center, University of Trieste, (See 
the November, i977 issue of COMPUTER GRAPHICS 
AND ART, pages 20-25 for "Schersa For Matrix 
and Figures” by Zajec and Hmeljak. 
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COMPUTER GRAPHICS AND ART 


COMPUTER GRAPAICS and ART is a new international 
quarterly of interdisciplinary graphics for graphics people and 
computer artists, This new periodica] is aimed at students, 
teachers, people from undergraduate and praduate institutions, 
researchers, and individuals working professionally in graphics. 
Its topical coverage is broad, embracing a variety of fields. 

It is useful, informative, entertaining, and current. 


IT'S RENEWAL TIME 


specs soars as seers ase aa 


THE STATE OF THE ART OF COMPUTER GRAPHICS 
AND ART 


COMPUTER GRAPHICS and ART is a new interna- 
tional quarterly of interdisciplinary graphics 
for professional graphics people and computer 
artists, COMPUTER GRAPHICS and ART is now in 
Volume 3 of publication. 


Pris periodical is aimed at students, teachers, 
penple from undergraduate and graduate insti- 
tutions, researchers -- and individuals work- 
ing in graphics, Its topical coverage is 
broad, embracing a variety of fields. It is 
useful, informative, and current. 


CONTRIBUTING EDITORS TO cca 


Alfred Bork, Univ. of California, Irvine 

Charles Csuri, Ohio State Univ,, Cleveland 

Herbert W, Franke, Munich, Germany 

arthur W. Luehrmann, Dartmouth College, 
Hanover, New Hampshire 

Abraham Moles, Univ, of Strasbourg, France 

Nicholas Negroponte, Mass. Inst. of fech- 
nology, Cambridge, Mass. 

Jackie Potts, Social Security Adm., 
mare, Maryland 

Eric Teicholz, Harvard University, Cambridge, 
Mass, 


Baiti- 


ADVISORY BOARD MEMBERS 


Edmund ¢, Berkeley, Editor and Publisher, 
Newtonviiile, Mass. 

Charies Glassmire, Robert Morris College, 
Coraopolis, Pa. 

Kenneth Knowlton, Heil tabs, Murray Hill, Ne 

Frank Malina, Editer, Leonardo, Paris, France 

Frieder Nake, Univ, of Bremen, Germany 

Jaseph Raben, Editor, Computers & the Numani- 
ties, Queens Coilege, Flushing, NY 

Richard Speer, Evergreen State College, 
Gilympia, Washington 


COMPUTER GRAPHICS and ART is edited Sy Pro- 
fessor Grace C, Hertlein, California State 
University, Chico, Her work in pioneering 
computer graphics and art courses has received 
national and international recognition. She 
is a writer, bibliographer, artist, and educa- 
tional Innovator, and her work is Featured In 
many national and international conferences, 


COMPUTER GRAPHICS and ART is a magazine that 
encourages participation from its readers-- 

in the form of articies, papers, iliustra- 
tions, We cordially invite your participation. 
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Send your manuscripts, ideas to: 


papers, art, and 


Editor, COMPUTER GRAPHICS and ART 
Berkeley Enterprises, Inc. — Chica Branch 
555 Vallombrosa — No. 35 

Chico, California 95926 


TO: COMPUTER GRAPHICS AND ART 


Business Office 

Berkeley Enterprises, Inc, 
815 Washington St. 
Newtonville, MA 02160 


{ } Please enter my PERSONAL (U.S, & Canada) 
subscription for $10 per year, 


{ ) Please enter my FOREIGN PERSONAL subserip- 
tion for $13 per year. 


{ }) Please enter my LIBRARY/DEPARTMENTAL sub- 
scription for $15 per year. 


{ }) Enclosed is my PERSONAL CHECK and/or 
PURCHASE ORDER. 


( } Enclosed is $2.50 for a SAMPLE COPY of 
CG&A, applicable etal a subscription, 
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FULL REFUND IN 30 DAYS IF NOT SATISFACTORY. 
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Name 
Title 


Organization 
Address 


HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US: 


( } I hope to submit material for publication 
on the following topics 


{ ) I am interested in reading materials by 
the Pollowing authors 


{ } I am interested in coverage of the fol- 
lowing subjects 


{ ) Additional comments (attach another paper 
if needed) 


ht fiicsrecsatessaseeatatsers 60 te 
- SPECIAL RAPES FOR VOLUME > 


Speciai rates apply to students and 
to members of computer graphics and 
art societies. Please attach ayidence 
of membership with application, 


PERSONAL, SPECIAL: $8 per year, USA 
& CANADA, FOREIGN SPECIAL: $11 per 
year. (See page 2 for detaiis.} 
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